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that the nechanism consists essentially of 
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To all whon, it may concern: ... " 
3e it known that I, FREDRICK. A. THURS 

TON, of Lynn, in the county of Essex and 
State of Massachusetts, have invented cer 
tain new and useful Improvements in Driv 
ing and Heversing Mechanisms, of which 
the following is a specification. 
This ill vention relates to a driving and 

clutching nechanism by which a driven 
en uber unay be actuated alternately in op 

posite directions by a 'driving member, con 
tinually operative in a single direction. 

it has for its object to provide an im 
proved niechanism of this character which 
will be sure in operation, of great strength, 
and capable of quick action. - 
The invention consists in the nechanism 

hereinafter described and claimed. 
{}f the accompanying drawings.--Figure 

1 rei'esets a longitudinal section of a 
nechanislu enljodying the essential features 
of Inny inventioli. Fig. 2 represents a cross 
sectional view of a portion thereof, showing 
one of the driving and clutching devices. 
Fig. 3 represents a fragmentary elevation, 
showing an auxiliary positive clutch. 

Referring to the drawings, it will be seen 
driving aid driven shaft sections 1 and 2, 
respectively, all intern ediate shaft section 
3 which is also a driven section, and driving 
elements 4 and 5 which aire operated by the 
driving shaft section and are alternately 
clutched to the other sections. These shaft 
sections are in a linement and are independ 
ent elements, although the driven and inter 
mediate sections 2 and 3 are coupled to 
gether so that rotation is transmitted from 
one to the other, the form of coupling, how 
ever, permitting a slight endwise movement : 
of the intern ediate section for a purpose 
to be described. t 
The driving elements or members 4 and 5 

8l?"? preferably gears, both of which are 
mounted on the intermediate shaft section 
3 and turn loosely thereon. The gear 4 is 
coupled to the driving shaft section 1 by 
a coupling 6 keyed to the shaft and having 
a flange 7, and a sleeve 8 bolted to said 
flange and to the gear 4. The other driving 
gear 3 receives its notion from the ge: I - 
through an intermediate gear 9 upon a stud 
10 and leshing with both the gears 4 and 
5. This driving connection causes the gears 
it and 5 to turn constantly in opposite direc 

. 

as shown in F. : 

tions. It is to be understood that I am not 
confined to such a connection, as any other 
form of drive may be employed which will 
cause the main driving members to rotate 
oppositely. 
The gear 4 has a lub 11 which as before 

stated, turns loosely on the shaft section 3, 
and beside the same is a clutch member 12 
which is firmly united to the shaft 3 by a 
key 13. This clutch member takes the forma 
of a flange or disk perpendicular to the shaft 
and lying beside the web of the gear 4. The 
connection between this gear and the sleeve 8 
previously described, takes the place of an 
ann talar flange, web or plate î4 forned iipon 
the sleeve S and lying beside the disk 12 on 
the {|'??it; side of the latter from the hub 
11 of the gear. . This plate or web is se 
cured to the gear, as shown, by bolts 15. 
The sleeve S is rotatable in a bushing 16 in 
a bearing 17. and forms in turn a bearing 
for the shaft section 3 in which the latter is 
loosely rotatable. - 
The web of the gear between the hub and 

rin thereof is ('oreol out or cut away in parts, 
and in the spaces thus 

provided are inserted plates or pads 18 
which lie close to the surface of the clutch 
disk 12 on the opposite side of the latter 
from the plate or disk 14. The pads is are 
held in place by adjustable stops 19 carried 
by bell-crank leverºs 20) pivoted to studts 21 
on the hub of the gear. Fach of these bell 
cranks has an arm 22 extending reside the 
shaft, and somewhat inclined toward the at 
ter. There is a double conical actuator 23 Af 

which slides upon the shaft, section and has a 
centra anlar groove 24 into viel project 
studis 235 (?rried ??y t e fork ( ( ) \ve enci (; f : 
mantial actuating lever 26. r 
As will be readily understool. when the 

actuator 23 is moved toward the gear, its 
conical enct inserts itself between the shaft 
and the ends of the ell-crank levers, forcing 
the latter out ward and loving the adjust 
able stops 19 against the pads is. Thus the 
pads are pressel firmly against the disk 12 
and the re-action thereof being communi 
cated to the body of the geal' through the 
fulcrun pil 21, draws the plate 14 against 
the other side of the disk 2. or rather moves 
the disk against said plate, such movement 
being perianitted by the latitude which is 
given to the shaft 3 to travel slightly end 
wise. Thereby the clutch disk 1 is gripped 

80 

65 

75 

80. 

85 

90 

00 

105 

Ch 



.0 

15 

20 

2. 

upon opposite sides by two flanking"mem 
bers which give the strongest possible fric 
tional hold. s 
The above - described clutch mechanism 

serves to connect the intermediate shaft sec 
tion and to cause it to rotate in one direc 
tion. This rotation is communicated to the 
driven section 2 through the medium of a 
disk 27 placed upon the end of the section 3. 
The end portion of this shaft section which 
receives the disk is of non-circular outline, 
being preferably square, as shown at 28, 
though any other form is suitable, and the 
'disk has a correspondingly shaped hole 
through which such non-circular end pro 
jects. The disk is bolted to the flange 29 of 
a coupling 30 which is keyed to the section 2. 
It will be understood from this description, 
that rotation of the shaft section 3 without 
turning shaft section 2, is impossible, and 
that the manner of connecting the two see 
tions together allows the intermediate sec 
tion to travel endwise a short distance. Also 
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coupled to the flange 29 is a disk or flange 31 
on a sleeve 32 which loosely surrounds the 
shaft section 3, forming a bearing therefor, 
and is contained in a bushing 33 of a bearing 
34. This sleeve carries a flange or disk 35 
which lies beside the reverse driving gear 5 
and between the web portion thereof???nd an 
annular plate 36 bolted to the back thereof. 
The gear 5 is constructed similarly to the 
gear 4 already described, and carries pads 37. 
which are pressed upon by adjustable stops 
38 on bell-crank levers 39 whenever the lat 
eral arms thereof are moved by the right 

- hand conical end of the actuator 23. . Actu 
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ation of these bell-crank levers causes the 
disk 35 to be gripped between the plate 36 
and pads 37 so as to be secured to the gear 
with a firm frictional hold. The coupling 
30 transmits the reverse motion of the gear 
5 when so clutched to the driven shaft sec 
tion 2, the intermediate section being mean 
while released from the gear 4, and when the 
latter section and gear are clutched together, , 
the driven section 2 is also rotated, but in the 
forward direction, by the engagement of the 
non-circular portion 28 and disk 27. Only 
one clutch is operative at the same time, for 
the reason that they can only be rendered 
operative by the actuator 23, and this mem 
ber travels back and forth between them, be ing out of contact with one when operating 
upon the other. I have found that this con 
struction provides great strength and a 
strong frictional hold, so that it is possible 
to throw first one and then the other clutch 
into engagement, causing the shaft section 2 
to rotate in opposite directions as rapidly as 
an attendant can move the reversing ???r 26 
back and forth. With the greatest possible 
speed of shifting of the actuator, the clutching 
engagement is always firm, and at the same 
time there is no possibility of breaking any 
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of the parts. The fact that the intermediate 
shaft section is movable endwise, allows the 
disk 12 to be forced tightly against the web 
plate 14 whenever the corresponding clutch 
is actuated, and also allows the disk to be re- 70 
lieved from this plate when the clutch is 
loosened. Thus an equal gripping pressure 
may be applied upon both faces of the disk 
without at the same time causing the disk al 
ways to press against the plate 14. 

I have found it advantageous to supple 
ment the action of the friction clutches by 
positive clutches. For this purpose the ? 
jacent ends of the gear hubs 11 and the ac 
tuating sleeve 23 are provided with comple-so 
mental clutch teeth 40, and the sleeve is con 
nected to the intermediate shaft section by 
a feather 41 which causes it to rotate posi 
tively therewith while being free to slide 

: thereon. By reason of the location of the 
positive clutch teeth above described, they 
are not caused to engage until after the fric 
tion clutch members have been brought to 
ether with their greatest degree of firmness, 
ut when this engagement with the friction so 

clutch members has been effected, the posi 
tive teeth come into action and effectially 
prevent any slipping of the driver with re. 
spect to the driven member. The fictica 

‘ clutch in becoming engaged, allows sufficient gõ 
latitude for slipping to avoid shock in start. 
ing the driven member, and also danger of 
breakage, while the positive clutch guards 
against slipping after the driven neither 
has been started. at 

I claim:- | | 
1. A reversible driving mechanism, coin 

prising a driving shaft section, two iride 
pendently connectible driven shaft, sections, 
one of which is movable endwise with re 
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|? to the other and connected so as is: transmit rotation thereto, oppositely moving 
drivers actuated by said driving shaft sec 
tion, an intermediate motion - transmitting 
connection between said drivers, clutch ele... ;º 
ments fixed to the respective driven sections, 
and clutches operable to secure said drivers 
(one at a time to the said clutch elements. 
: 2. A reversible driving mechanism, com 
prising a driven shaft section, two oppo- 15 
sitely moving drivers rotatable loosely 
around said shaft section, a connection for 
transmitting reversed motion from one 
driver to the other, a second driven shaft, 
section with which said first-named section 
is so engaged as to transmit rotation there 
to, a clutch element secured to each of the 
said sections, and clutches carried by said 
drivers independently securable to said 
clutch elements, the first section having pro 
vision for some endwise movement, where 
by either clutch element may be freed before 
the other is engaged. 

3. A reversible driving mechanism, com 
prising two drivers, means for causing 
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One of said driver's t ) rotate oppositely 
to the other, a single shaft section pass 
ing through both drivers, and coöperat 
ing clutching devices on the drivers and 
shaft respectively, one of said devices being 
fixed to said shaft, a second shaft section to 
which another of said devices is rigidly 
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connected, said first shaft section being mov 
able endwise to enable one of the clutches to 
be disconnected before the other is connected. 

4. A reversible driving mechanism, con 
sisting of a plurality of shaft sections, ro 
tary drivers E. on one of said sections, a 
clutch element fixed to each section, comple 
mental clutch elements carried by said 

said drivers, means for causing the other i 
driver to rotate oppositely thereto, and 
means for causing the driver clutch elements 
to grip the shaft clutch element between 
them. 

5. A reversible driving mechanism, con 
sisting of a plurality of shaft sections, ro 
tary drivers loose on One of said sections, 
lineans for causing one of said drivers to ro 
tate oppositely to the other, a disk secured to 
each said shaft section, a web detachably fas 
eled to each said driver in one side of one 
disk, a movable plate or pad carrier by each 
(river on the opposile side of the disk, and 
a lever carried by the driver so as to bear 
against said pad and, when operated to 
press the pad and web against E. opposite 
side of the disk with a gripping action. 

6. A reversible diriving mechanism, con 
sisting of a plurality of shaft sections, ro 
tary drivers loosely mounted on one of said 
sections, neans for causing one of said driv 
ers to rotate oppositely to the other, a disk 
secured to each said shaft section, a web de 
tachably fastened to each said driver on one 
side of a disk, a movable plate or pad car 

clutch elements, means for rotating one of 

ried by each driver on the opposite side of 
the disk, and a lever pivoted to the hub of 
each driver and adaptec to press with one 
arn against said pad, whereby to force the 
pad and web against opposite sides of the 
disk and grip the latter between them. 

7. A reversible driving mechanism, con 
sisting of a plurality of shaft sections, ro 
tary driver's loosely mounted on one of said 
sections, means for causing one of said driv 
ers to rotate oppositely to the other, a disk 
secured to each said shaft section, a web de 
tachably fastened to each said driver on one : 
side of a risk, a novable plate or pad car 
ried by each driver on the opposite side of 
the disk, a lever pivoted to the hub of each 
(liver, having one arin extending beside the 
shaft and the other reside the pad, and a 
conical actuato movable endwise on the 
shaft, operable to force the adjacent lever 
arna of either driver away from the shaft 
and thereby press the other arm against the 

pad and the latter against the disk, the re 
action of said pad and lever causing said 
Web to bear against the disk, whereby the 
same is gripped sinaultaneously from oppo 
site sides. 

8. A reversible driving mechanism, con 
sisting of a plurality of shaft sections, ro 
tary drivers loosely mounted, means for 
'ausing one of Said drivers to rotate oppo 
sitely to the other, a disk secured to each 
said shaft section, a web detachably fas 
tened to each said driver on one side of a 
disk, a novable plate or pad carried by each 
driver on the opposite side of the disk, a le 
ver pivoted to the hub of each driver, an 

drivers on opposite sides of each of the shaft actuator engaged with said shaft so as to be 
slidable thereon and rotatable there with, ar 
ranged to move the lever of each driver in 
such manner as to press said pad and web 
grippingly against opposite sides of the disk, 
and complemental positive clutch elements 
on the adjacent portions of said actuator 
and drivers, whereby the latter are posi 
tively clutched to the shaft after the fric 
tional clutching members have been brought 
into engagement. 

9. A reversible driving mechanism con 
sisting of a plurality of shaft sections, a 
disk secured to each section, a driving gear 
wheel beside each disk and loosely mounted 
with respect to said sections, a connection 
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intermediate said gear wheels for transmit 
ting reve'sed motion from one to the other, 
n}(\able pads set into each gear to engage 
one face of a disk, a web or plate detachably 
secured to each gear so as to ambrace the 
(disk, and bell-crank levers pivoted to the 
hub of each gear, each having an arin adja 
('ent one of the pads, said levers of either 
gear being simultaneously actuable to press 
the pads against one face of the disk and 
dra w tle web or plate. against the other face 
thereof, whereby the disk is frictionally 
gripped to the gear. 

10. A driving and reversing mechanism. 
comprising driving and driven shaft sec 
tions and an intermediate driven shaft sec 
tion, a gear loose on said instermediate sec 
tion and coupled to said driving section, a 
second gear also loose on the intermediate 
section, all intermediate driving connection 
through which said second gear is driven by 
the first said gear in the opposite direction, 
clutches carried by each of said gears, a 
mellber fixed to the intermediate shaft. sec 
tion adapted to be gripped by the clutch of 
the first gear, a similar member surrounding 
the intermediate section and coupled to the 
said driven section, adapted to be gripped by 
the clutch of the second gear, a connection. 
whereby rotation is communicated to the 
driven section from the intermediate shaft 
Section, and a clutch actuator arranged to 
cause either clutch singly to grip its respec 
tive member. 
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sleeve surrounding the intermediate section 
and coupled to the said driven section, hav 

1. 938,800 

11. A driving and reversing mechanism of the second gear, and a coupling between 
comprising driving and driven shaft section'. 
and an intermediate driven shaft section, si 
gear loose on said intermediate section and 
coupled to said driving section, a second 
gear also loose on the intermediate section, 
an intermediate driving connection through 
which said second gear is driven by the first 
said gear in the opposite direction, clutches 
carried by each of said gears, a flange fixed 
to the intermediate shaft section adapted to 
be gripped by the clutch of the first gear, a 

ing a lateral flange adapted to be gripped 
by the clutch of the second gear, a connec 
tion whereby rotation is communicated to 
the driven from the intermediate shaft sec 
tion, and a clutch actuator arranged to cause 
either clutch singly to grip its respective flange. 

12. A driving and reversing mechanism, 
comprising driving and driven shaft sections 
and an intermediate driven shaft section, a 
gear lose on said intermediate section and 
coupled to said driving section, a second 
gear also loose on the intermediate section, 
an intermediate connection through which 
said second gear is driven by the first said 
gear in the opposite direction, clutches car 
ried by each of said gears, a member fixed to 
the intermediate shaft section adapted to be 
gripped by the clutch of the first gear, a 
similar member surrounding the intermedi 
ate section and coupled to the said driven 
section, adapted to be gripped by the clutch 

the intermediate and driven shaft sections 
transmitting rotation from one to the other 
and permitting endwise movement of the 
former relatively to the latter. 

13. A driving and reversing mechanism, 
comprising driving and driven shaft sections 
and an intermediate driven shaft section, a 
gear loose on said intermediate section and 
coupled to said driving section, a second gear 
also loose on the intermediate section, an in 
termediate pinion meshing with both gears 
through which said second gear is driven by 
the first said gear in opposite direction, 
clutches carried by each of said gears, a 

tion adapted to be ???: by the clutch of the first gear, a similar member surrounding 
the intermediate section and coupled to the 

the clutch of the second gear, anda disk sur 
rounding the end of the intermediate shaft 
section and secured to the adjacent end of the 

: 60 driven section, said intermediate section be ing non-circular at its end and entering a 
correspondingly shaped aperture in said 
disk, whereby endwise motion thereof is per 
mitted and rotation is transmitted therefrom 
to the driven section. . 
In testimony whereof. I have affixed my 

signature, in presence of two witnesses. 
FREDRICKA. THURSTON. 

Witnesses: 
P. W. PezzETTI, 
ARTHUR. H. BRowNg. 
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member fixed to the intermediate shaft sec 
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said driven section, adapted to be gripped by 
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